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[1**31 1 1 

LX^£ti&'J?% < t$> l&(D^-a<y>7t&mSkBtiP2 0 p p mJilTT^^t^l^^ 
[111*31 2 ] 

«TIB»3teJl^*tLa?p;j(«»t Lt^An^y^w^nr^TcifilS^l p p b 
~2 0 p pmJ&T*?** 1**31 1 ^fB«<D^Pf!^^ |>n;V5$yty^|f 0 
IfflfjfcS 3 ] 

^^b^WXW^Jfe^Sft^W^feSJdTtL&^ft (Hltfc fflf*£ l 

umm 4 1 

lufB^»mb7X*^^^:^««*lt^%^\ -efrWFIB— tffc* (1) X~m 
Zti&Mv&*mir& %><DX*1bZ>mWg.3 KUM<0^iSk^U^ h n^^^^^ffo 
[fb l ] 




(5£pK Arli, tt^ L< li*tt<7)SRit6 ~3 0 O 3 fifi03Sr#Jfe^fc*3l5*X»i 

Rc i±, fixf^St:, tt^L< li*tt©Mii:6~ 3 0 <«#M#Hfc7fc*»> 
fitfefc L < tt^HfllifeO^^aS: 3 ~ 2 0 (OffMtMiittt^ L < iiteg^or 5 
yg^SL, Ra , Rb RZfRc l±, Zfimm— ?4*4oWt <£ < , BradrTi: 

[1**31 5 ] 

$*L4«jtS:^-r4 %OT?**|»^3 ^1S«0«^V^ Fo^H'^^lfo 
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lit 2] 



R 
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Ar 1 — R 
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(5£<K A r ' l±, L < Ii«©f^*t6 ~30 O 2 

L < fi«R*!!!<0«£fc3lS»: 3 ~ 2 0 ^ 2«0^«»«£itU Ra X^Rb 

& l < iiifi(?)«iit3~ 2 o o^tMftixttHH^ l < i±iti^)7 ^ y m 

[WM 6 ] 

mm^vryftmtf. tib-^ (3) - (5) -cmstL&^ft < t*> im<nm&*% 

Ht3] 



Ar' 



Xc 



Ar 



Ar 



(3) 



(4) 



(5) 



ess*, a r t±, «mk l < nmw^mRmWie -3003 ^^^^R^TKK^xa 

gm^> t< l±it^©SR*l:3 -2 0<7>3 i©ffMW^^L, Ra RtfRz I* 
, -ettetL^^. f t^, L < tiittlwf tit 6 ~ 3 0 ©MMftTfciS, 

l < {ifc«^o«R*ii3 ~2o (D^mmmm&xtew&t l < ii*ti©r< 

Ra ^Rb W\ ■tti^etiffl— ffe^ctv^ & J; v^ Q 
— (3) cK Xi te^n;r">ji(^£5H- 0 

(4) *k x 2 -x 3 i±. -xtf^vr mv, te^ur^m^xit 

— *b£ (5) X 4 ~X 6 i>ft < t & 1 o^n^JSt^-fc^U »Dli^o^ 

fc^u x 2 ~x 6 ifi7\mw^-£$>z>m&, Ari,±*(DfcmmT<Dm-Bcxm$kzm 

C&o tfz, X 2 -Xs 3U±X 4 -Xe ^&V>T, 2 o£l±^n^>^t^o^ 
, |W|— MT-'Cab o T & <£ V^o ) 

fflB^n^Xb^^ TIB-^ (6) &t>VXfi (7) tt&fiHifcWi-* & <^ 
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(5£fK Ar' t4, «^ L< {±M^W^R«»6~3 0O2{ffiO^ : »^b7K**Z 
tig&fc L<f4Mm<^^«3~2 0<7>2{ffi<7)^»imSt«£3gU Ra ti N *fi 
-TjM&fcK, ttt&& b < B«©»t6- 3 0 0^«^b7X«^ fil&& L < 14 

— Jfts* (6) 4u Xi li^nyvl^«:Sto 

— jRS; (7) + , X 2 ~Xs 14. — ^F^nr^JBR^Sr^L, 5» >5 tt^n^Ht^Xtt 

fcrt*U X 2 ~X 3 Tb^mB^X^^m^, Ar' tt^W^cjRlR^oSfe^JiSC-C^illiSfe* 
MW„ X 2 ~X 3 fcfc^T, 2 o&±;^n^>«^-e*o;fcW'&\ W— lSC^t? 

[»3fcB 8 ] 

ttrfB — *8s* ( l ) I'^s v^t, A r ^\ ^>*vb'j>f tT v y y b V -f /Hfe, tf V 

[»^S 9 ] 

tuie— (2) (Cj3V>T, Ar' 7x-l/>3t, tf7x^l/>*, ifV^Vv^f 

tf V 5 v v v -f ;v*X(4 b V 7 v > v & If ^ 5 ^fB«o*« j. v ^ b 

[If « 1 0 ] 

4 CEHOtftil^^ hn^U'^^l^c 

1] 

[If 1 2 ] 

tirfB^ftf^fetiOfMSSa*. ffilB— «5*; (3) ~ (5) ^$*i4^ft<fctltO 
ISit S^ny yitm^^-t & lit 6 KSB«<7>^M8^ i/^^D^U-^V^i 

[W*?l 1 3 ] 
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1 4 ] 

fu!^n^>7nftKfi$l;K^\ 7*7Xv-SMtf (ICP-MSM) X54 
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ti> im<D^uyy^(D^rj ryjtmMMMm^ 2 o p pmrnr-e^^w^i t 
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[M^if] 
[0 0 0 1 ] 

[0 0 0 2 ] 

o ^7^y.3^7^i(7)C. W. T a n g fcfcJ:S«»&* ; T'fcJ:*te*BEKIft*r 
|ELff©t§ (C.W. Tang, S.A. Vanslyke, 7 7" 9 K7 4 'J y ? X V * -X(Appli 
ed Physics Letters), 5 1t, 9 1 31, 1 9 8 7 j5*fcS*LTJ&3fe, titft^i 

§ tit v> a o 

$ ttT v> S (flj x (i\ 1 > 2 o 

[0 0 0 3] 

feli*$fLTV>* (f!);U£\ ##It»2#M) o 

v^d^jm^ nffi, iE?L$fu£iJ!> GmstftM. m^-mmm iiEiim±m) , m^mxm 
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timmztir^z (&wxwl3) o l*»u #^^3 Kit, ^^mmm^^^t- 

- (HPLC) a-*rfcJ:»K »«IS^£tLtv^#\ ^»^a««WIr£\ 
^ftlf b« < * ^) * Jgfi K R*3&** * o ZOtz®, £*) ESJ&SE ft fl"#f J: * £ 

£iu s & WW* * « l tzmm E L If ^-«#> <b *l £ o 

[0 0 0 4] 

[#It« 1 ] #W¥ 8-239655 ^<£r$R 
[#ff» 2 ] #W¥ 7 - 1 3 8 5 6 1 
[#lf 3 ] • #fNS 3 2 9 0 4 3 2 

[##f^^:i)t 1 ] D.F. O'Brien and M.A.Baldo et al "Improved energy transferin 
electrophosphorescent devices" Applied Physics letters Vol. 74 No. 3, pp442-4 
44, January 18, 1999 

[##frJcS£2] M.A.Baldo et al "Very high- eff iciencygreen organic light-em 
itting devices based on electrophosphorescence" Applied Physics letters Vol. 
75 No. 1, pp4-6, July 5, 1999 

[##M3] RWt'* *7°W9 flf 1 51 (1 9 9 5) 

immicm. 4 ] mmmm, I66ti2t ihi (1997) 

[0 0 0 5] 
[0 0 0 6] 

l k & ^ tMs, w&y^ifr Kmm Hi^^ny >ttM<o^m%s * #^ t 

. 7° 9 X ^ - J? *£-*f (ICP-MSM) *fflv*fcfcl6ftl?£*»&«Wf<£>tt 

^fk%<&^n^>5n3HftflP5&*2 0 p pmllT<5 «3 A.^^^&te^'^ E Lf^^IL, if 
[0 0 0 7] 

LTtiW^( fc* lI^n^>7CiStl^2 0 p pmaT"C**t«EL* 
i\ 5i£tm^ft< 1 f ^ a n y n f >7cf«tM^ 2 0 p pm£lT7* 

[0 0 0 8] 

>%fIfitJt^ 2 0 p p m&T v> 3 fe^TMS %dmWkTf& 
[0 0 0 9] 

a , ii* mmm K'J? ft < *> * * h XT *) * * ^ 

aHE# 2005-3030802' 



#M 2004-057048 ^- v : 3/ 

1 P P b~2 0 p pm"C*Sfci?4 L<, lppb-lOppmT^^^^W 
IL<, lppb~5ppmt?*4fcft4ff^U'o 
IffiB^orvM^-oMt LTii, 7 9*, 3**3&*!*lfe>*U ^nr/ft 

mJ^T^LT^fi5 0 p p mlT - t Offi* tv^ t rfWJ L£o #^^1"^?^ 

^T2 0 p pmfilTCt^WI^ Lv^ 0 

ti-hh'ptz < t& i mo;^u r>n<v^v y>%mw&M&i>MW.fc 2 0 p pmrnrtr 

fctfWii L< ^ lppb~20ppm-e*St$?)l;jfiL<, lppb~10p 

< 4 lao/^^^>^%W^^D^^7E:*ffiMf*JS ! fc|Wl1t^ 2 0 p pnUSTFT**^** 
IflK, lppb~2 0ppm-e*Sfc§5)t:jfSL<, 1 p p b ~ 1 0 p p mt?*£ 

[0 0 10] 

^ny>ft|«^IMi:it fx^nvf^77^-^ HPLC^ 

5-|ftSit#tl^o L*>Lfc3&*e>, HPLC-e©^^giM-Cii, #?jl00pp 
m©||WWt^ 1) . %jWK^v»x.tf/hf»/S2tffi-e* s RiP- (#6K 9 9. 9X%i 

[001 i ] 

I CP-MS) SI11#^^e»*L*o BNMfr&^Xv (icp : ^EE^r;v^>^^ 
SJit^^^^*4x.^» ^ t C J; ^ tH4t^M7 7X-7) ^^ftWtllkU *££B 
ffifc LtfiMtfiil*^** £ MX>"C!&BtWM < . ppb, pp^^ 

OH 2 , 16 OH 3 35 C l^ii 17 0 18 0, 16 0 18 OH, 17 0 17 0HfW bti&o - 
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§&&ffite*tffcmfl¥SfiG«:iifEU ftSfc^WlKJ: «J (A g + ) fcffc&U tt3Mfca*Sf 
[0012] 

*HiT"ttE Lf? v^f fcKMBW* SKIRL 

ira^tz&SE «r © < * i t *»T? § * »t T * < , ^JIBi:tSM^il> <D Wt 

at, ^J£*/5 ? 1 P a aTOftTtKI4^#fttlt« tv> 0 $ P, CffS 

L < f± 1 x l 0~ 2 P a J^T-e^So 
[0 0 13] 

#^«9 K fcfcv^Ttt, («xlf^;vt^v 

* * Jfett-f - *u**iai *■ S-iar-** t fc i± ^ 5&*-e* a co t% -e § a r& *j m« * & fcM*c 

§ * o 

[0 0 14] 

miB^^M'fhTR^^t/Si^W^*^^^ -^tL-rtLTIB-^ (1) Xii 
(2) T'$$itl)iJ|^ttSfe<7)t^l»tfft LV> 0 
[0 0 15] 
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Utl] 



R 



Ar 



R 



B 



Rc 



(1) 



— Jfe* ( 1 ) 4 1 , A r 14, tt&fc L < {4^»co«*^c6 ~ 3 0 (§f i L < 14 6 ~ 1 

8) (D3m<D^mmit7mmxteW:mi> l< temmm<om%tm$k3 ~2 o (ffiKu 

3-14) (7)3i?)MSW*lL, Ra , Rb RVRc 54, Ztl^tlWSUZ^ « 
JfefeK 14|ffi«7>»:*i$c6 ~ 3 0 L < 14 6 ~ 1 8 ) <^#$ySHfo*Cfit*, 113ft 

■6 L < Iiilt©«i3 -20 (ft* L < 14 3 ~ 1 4 ) <?53!r#Jfett3lES|tatX»±«SI<> 
L < f4iEg^LC0T 5 7*£ftU Ra , Rb StfRc 14, -C-tL-PfrlBJ— o TV>T 

[0016] 

(1) fc*3V*t\ A r (D^mmtim&h LT(4, MxJ4\ ^-tr^ ^-7* 

— (1) l^v^T, A r LT14, fllxt*, ^"n'J>, 'f 

„ tf9^^, tfV5v>, tfV^^^, hUTv>, f-Hryx.>^ ^7^7^/7 7 7, f- 

77^1/7, -f^Fv^^, -f 5 ^ytf 1 ; -fv>f>K— 3 h-w > ku -jk 

4>K-/K f h7HKD*;WN*7-;K lH-^7^7-JK >, >f7*7'J7, 

^yj7, 7^77^ 1 7f jy7, ^7^^-u>, ^t7'j7, ->>yy>, 7f'J 
#;w^./-;k #;v>J?y>, 7xt>HJy>, 7x7f7v7, -7^7^-9-^7^ 

, ^7 7^7^r7'J7, 7^'Jy7 7xt>hnp, 7xfy 7f (^^fMit© 

3 #j^sftafe**^if e> ft* o 

£ fc, — ( l ) Ki3v*-c, A r 75 s , h 'H tf y v 7 F'j-f ;v^. t? 

U 5 7*7f'J^ ;v*Xi4 h y T ^> h y 4 )V^~r?h%> tut Lv> 0 
— (1) K^T, Ra , Rb RZFRc (D^Mmt^m^m LT(4, ^tt-T 

I S A r L fc ^#^R^tK*^^^ L 1 flfi 2-lf7x^;^ 3-^7 

jc — 4 - If 7 r j. - ^Ife&tf* ~7i- /Hfe^T^tf 0 

(1) ^45V^T, Ra , Rb RVRc ©^fIS*tS®i fc LtT {4, ^*L-T*L 

afctn, misA r -cfttm Ltz^mmmn^ 1 ffio^^inx., -7 .x.-;v tr y y^a?, 7 

[0 0 1 7] 
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Mb 2] 



-Ar' — R 



B 



(2) 



■HKS* (2) ^ Ar' li, i 
18) ©2 mnttfeSbikfrXi 
fi 3 ~ 1 4 ) CD 2 fficD^JH^ 



L < l±«^CD««^:6 ~ 3 0 (0f L < fi 6 ~ 1 8 ) ©£#ifel*tfbflc**, S$l& L 
< tiMmcD««3 -20 (Ut L < J* 3 ~ 1 4) CD^»it*WXii« ^ L < 

[0018] 

— ttS: (2) fc*3v>"C\ Ar' <7)%^Mik1k7km&<omthxte, fr 

iB-feS; ( i ) (dav ^nm Ltz^mmitymo 2 mv>nm&&mif btiz> 0 

— ^ (2) t*v»t, Ar' <Z>^#}&gUfcSft*<Z>0I LTIt ^tl-TtlM^ tu!2 

( 1 ) CD A r "CSiW L /i^«»mcO 2 «CD£ft^#^f *L£ Q 
£?t, (2) KJ3V>T, Ar' ^\ 7x^^l, fcf^-l^*, tf 'J v > V 

<i fc? ij ^ v > v W h V T v > v 4 7z-^'J 5 >>' > S> -f (± 7 

.x ;l/ t? V v? y v -f & tjfl Lv^ 0 

— ft;*: (2) fciJV>T\ Ra ^Rb cO^}^b7X«cDf||t Ltlt tft^fl^ 
IfrlBA r Lfc*fi^ft**« 1 ffficD$|»^W^£o 

(2) fcfcViT, Ra WRb CD^«»m*CD#!) ^ LTii, ^ft-WfctK 
, tulBA r L3t3Sr*Jfett*3»0 1 ^<D3«WW <b ft* o 

[0019] 



An^^tttLttt, TIB— fe£ (3) ~ (5) 
-T* ^CD^TIB-^ (6) Rtf/Xtt (7) eg 

[ft 3] 



R 



Ar' 



Ar 



•X, 



x 6 . 



X.: 



Ar 



X 4 



(3) 



(4) 



(5) 



[0 0 2 0] 

(3) ~ (5) Ar, Ra S^Rb tttfTSB fc R CT?* »9 , *<om±. ffrlB— 
ttSft (1) "CKWLyi:%Ofcra»T?**o 

— ills*; (3) Xi li^n^Jg^fc^U fBx.«\ 7?|, JI3^ 3**j&* 

(4) x 2 ~X 3 ti\ -^n^vi^S-^L, »!J tt^n^l^J-XMt 
— tt* (5) X 4 ~X 6 t±. ^(fcUo^n^/'If^U i^i^nf 
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fctfu x 2 ~x 6 ^asiR^t?***^ a r it^roymm^m^zxmwu^m 

C&o X 2 ~X 3 Xl±X4 ~X 6 fci3V>t\ 2o^±^oy>Hi 1 t^o^ 

, |W1— Jlfe^ot^ iv^ 0 
[0 0 2 1 ] 

Hb4] 



R A Ar' X 1 (6) X 2 Ar' X 3 (7) 



(6) ~ (7) Ar' XIKRa WUrK^RItt?**). *tf>Wi. HtflB-^ 
(2) T'|i|L/:^i^^o 

— jRS: (6) Xi i±Tttrififc|W|C-e&;s>o 

— *8sS: (7) <k x 2 ~x 3 i±mztmvx-$>&o 

tzfzL, X 2 ~X 3 &&mmi L X& Ar' ^^c07K*iET-(7)ifc^jSCTf5ifc^ 
ii&C&o t7t, x 2 ~x 3 Kisv^r, 2 omji^VNU^^^-e^oTt^. IWJ — Jg^f 
& J: v^ 0 
[0 0 2 2] 

*3PJi<75«E L*^-ti, HfrfBSbfeS^ tfjia-^ (1) S-OVXti (2) t^sti 
^H^^fiE Llti^-^T. ItrfE^^iS^, ^ftfcLt, USB— (3) ~ ( 

5) x^iv%<>t£< ti> im<Dm^*yg^&^u^yikm, iL<wia-« (6) 

It^/Xli (7) T^^tL^^^^-r^/Nn^y^^^-r^^t^^o 
[0 0 2 3 ] 

^IPJirJlv^ — (1) 23:^ (2) c7Mt^i?}±> 1 MSiO*-***?-* y 
y°^2. 8-3. 8eVtil<, 3ll©x^K-^>?7'l)2. 4-3. 3eVfc» 

(± N 3 *b 1 MJ»{£?) < ^ 

[0 0 2 4] 

IE?L L < ti mrH & A L 7c m?- £ 5&3fc*j-*l- £ "CUSS £ -£ £ * . IE?L& A#*4 £ 

tBIE# 2005-3030802 



#11 2004-057048 ^- v : 8/ 



[ 0 0 2 5] 
[0 0 2 6] 

&5&**WXi±*.* T>h9-tr>. i-yfl'Z'* 7xtV^V, tfV 

7 'J ^>7^7'J>^Ii#: 1 -f^^. ^Vi-^^^l^^, tf-;VT^h 

->7U77t~7*7^ y7?7*^Y-;K fc:9>\ f-:ttf9>\ ^V^f- 

ynvT->, -f 5 yv—fr* lit** *ss 4 vik&yo, *i-?vyy, fr-fv 

Ji&t&Mifr&ftn&miSl^tLX, iVr-7A, D-77A, & V-^A 

[ 0 0 2 7] 

[ft 5] 




[0 0 2 8] 

^JKl^ 7x^^ t^i^jvi, ^--7^;v^ r^h'JA'i, ^^c^;v^ ey 
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y-f-;t^ xf iHf^f|:i~3 o«7JK;H; ^^©tj^- 
; y h dr->*;v^-;i-^, h * *y % ~ fr^^cDBtmWc 1 ~ 3 0 <^T^^^r->^ 
; ^ h dp )> df vft^ORfiffk 1 ~ 3 0©7JV3^yi ; -7 ^ y 

& % yjyf^Sfo 

Mfc^u jfiKii, tryy/Hfe, t"'j5y;v^ tf^^^s, Mjrr/*, ^> 

Vf- r V- > V~ « y vM 5- *ry- ;v^ N ^fv^y 
U /HI, * y * -9- v >M, 7xt>h'Jyyi, ^ 5 y" V t: y v w > K - v 

A 1 Z^frmtA 2 Sr-S-trSHi— J: < , ^©iVHWtLt 

Baffin, tfau^aiBete^ 7:t-/n£ y ^-/^yj^sitt^ ^y 

V y - ^mzitt, if tf V 7xt>fny ^Effc^Hf , *X7^ >^@B 

ffi^, je y >m^y> t- ;v^@b{£^\ *^7^- if y v - ?v 'j r y - ;i^e& 

O&^fi, n = 3^o m =0> Xlin = 2*o m = lt*S a ) 
[0 0 2 9] 

TttrfB— JKS: (V) ^$tL^,*a^S^%WA#:#!)^J^T^^i-^\ fRT^TIBOjb^ 
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(K-l) (K-2) (K-3) 




(K-9) (K-10) (K-ll) 
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Ut 7] 

(K-12) (K-13) (K-14) 




(K-15) (K-16) 
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(K-28) 




(K-25) 




(K-29) 

II "1 / PH 3 > 
11 ^-N, io=( 



CH 3 y 




PH 3 




(K-31) 




(K-34) 




(K-32) 



pH 3 

x>=< 



(K-35) 



CH 3 




CF 3 



(K-33) 




(K-36) 




(K-37) 




F '2 



CF 3 



(K-38) 




(K-39) 




CF 3 



(K-40) 




O 



(K-41) 




o 



(K-42) . 



C 6 Hf c sH5 



(PF 6 ) 



[0 0 3 3 ] 
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& I ± , 7^D->7-> l§2»#, t7^ny7-> RSfls U 7 * * 

^*y y fc?97*y>\ fc?77"n>\ fl>7tKn^r/-;K 5j-^y*-;K ^-^v 
tv-;k eF97>\ 7v;vtF97>\ #';7 , ;-A'7Wa 7^7' 
^>yyyaf'j7x-;v7?>> x ^ U ^7 5 7S > 'J 7 x -;V7 5 -77? 

>l>>j7x-;i'7r/f -e ft h <om 5.0^ u t~-;v # ;wn*7- ;k *° v v 9 

[0 0 3 4] 

fXli7^oy7- 7 * & o ^#l£Ha 7?^ If mt<D AftM tLTii, h U 7 

x;;V7r/, h'J f'JJV7 5>, f'J;Vy'7x^;V7r/, N, N' -77x-;i/-N 
, N' - (3-^fJV7x-^) -1, 1* - tT"7i-;V- 4 , 4' -v7?>\ N, N 
, N' , N' — (4-^f;V7x^V) -1, 1* -7x-;v-4, 4' -y'7 5 7, N 
, N, N' , N' — (4-^fJV7x^JV) -1, 1' -t'7x-JV-4, 4' -'77? 
>\ N, N' -y7x-)V-N, N' -v77^;V-l, 1' -lf7x-;V-4, 4' - 
y7VA N, N' - (>fJl/7x^) — N, N' - (4-n-7fJV7x-;V) -7 
xf7^7-9, 10-775^ 4, 4',4"-b';^ (# frrtV- fr- 9 - >f fr) 
-h';7i^7r/, 4, 4',4"-> , ;7 (N, N-^7x^757) - b'J7x 
i^7 5>, 4, 4',4"-h i ;7 (N — 3 - ^f iV7x-;i/-N-7x-JV7 5 7) - 
F'j7xxjV7 5 7> N, N — If 7. (4 - y- 4 - h V ;V7 5 7 7x-j7) -4-7x^ 

*°y -7--C&&t5*\ H^56$tLS ^O-eti^V> 0 7^n->y~> (Pc) ^##0 

-MfcW*> H 2 Pc, CuPc, CoPc, NiPcs ZnPc, PdPc, FePc, 
MnPc, ClAlPc, CIGaPc, CllnPc, CISnPc, C h SiPc 
, (HO) AlPc, (HO) G a P c, VOP c> T i OP c. Mo OP c, G a P c 
-o-G a p c^<vy?u *st - yn&feTkxfl-y * ™*sT Ztlb 

> #^|3I^$tt^v>^\ A*V7 7'n'J> (BCP) > 4-lf7x-^*y9-h7^? 
-t-A(III) tf7 (2->f;V-8-^y i Jt->) 4-7x^;V7x79-h (BAlq 

[0 0 3 5] 

X 54 L T « *l A*&* * *T U S&ftJf X£.m L © IE?Lft AS 

77h7^f7y^rA -7"7x7^f7y, f- Or tf 9 > 3=- 7 F\ ja-^riJ-V-ZK 
t^t^77-;K h'J77-^, ^7-;k ^'jkyf>7*;wf>E 
ijy, 7 P^V~y t">^ * 7, 77^ J r7y^3'7, 7 7 h n t ti ^)fi# 

, fcf7 (8-tKn + y^yJt-» tf7 (8-tKn + ^yyt->) 

tfJ^. (8-tFDJfy^r7'Jt-H vy^fy, T* V 7 (8-tFn^fy^f7'Jt-b) 
T;V^-^A, (2 -7 8 Fn Jrvdpy U 7- h) 7iV?-7A, h 'J 

X (8-tKn^'>^/Vt-f) 77 V 7 A ^ kf* ( 1 0 - H Kn + i/^>7 [h] *J 
U 7- h) V 7 A, tr* (10-t Fn^y^V7 [h] *7 'J t- F ) tf 7 

mtiE# 2005-3030802 
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•^-v: 15/ 



(2 8 -^y 'J i~~ H puutfV VA S tf* (2 - * ^ fr- 8 S V i~- 
h) tffy^A, (2-^f^-8-4r>"Jt-h) (1-^7 

h9-h) TJV^^A, If* (2-^f^-8-^y'Jt-f) (2-t7f5-f) 

[0 0 3 6] 

, $&K:fl 1 4L<{±NlR ; f-«r#»rtfc2oJSl±*-t-a4 0*C**o Sfc. u^^ift 

L T Mx. {f tf 9 V- /K 5 /K ^° 9 v > , If U 5 v > , >f > ^ V- /K 7° 

y >\ 7^y>, t7f'Jy"A ^y^y^, ^rf-yyv, y'/^TA ^r'jy> 
, ^y^v>, 7xt>fD'J>, t°nn^5^y-JK tf u n h y T V-;v, tf^yn 

5 yy— ;K tf 9 Vn f J 7 V— tf 9 V*n if V v/A tf 9 Vn F'JTv'A 5 
^vM5^y-;v, ^?r/t"'jfy>, <f 5 ^ytf y ^^ytf9v>, b'J7 
yn if y ^>y-f 5 ^y-;v, t7 ^y-;K ^>y:t3r^y-;v, t7 h 
;v, ^ > y^- t v- ;k t7ff7 y- ;k ^ > y > y r y- 71/ , x h 7 *f<4 

fttU, ^5^yti'J^v>, >f 5 ^vtry ^r/t°yy^ 

t7f^ ry-;i/#<7)|f|^Ty-^#l&^^-r^^t/Xii h U 7y«t 

[0 0 3 7] 

^©tiELt^©^ftC«ffi?tLSilM#J: Lt!i, 4 e V J: fcffc* 
Ulifc^ofceo^jtLTiS 7iV5-7A, y-^v^A, - ? 3 r 

;K ife, 6^ 7-77A ^W^flh <D^^ ITOIS, NES 

A*«fcttffiSfr*BMi:*^ tjM>^7Af©HMI, ^f 5 i:li* t Vft7xy^ 

*°y \£u - )v^co^m.w&mm^m^ hitz> o mm^nm^i-i^mmm^Mt L-m, 

, h'J7A, 'Jf ;Vr-7A, -7>#>, 7ji/5-7AfSD f -?- 

fri&rt*, i*te>^K3fe$tL* ^tlii^o ^-^Jt^Mi, 3&*81tf>iaK. MfC> Jt^ 
[0 0 3 8] 

y±ISl^n^*Xki», *±^^^^>'fb^fe. S i Ox , A 1 Ox . SiNs , Si ON. 
A 1 ON, GeOx , L i Ox > L i ON, T i Ox . T i ON, T a Ox , T a ON, 

TaNx , c^t'#i», mm, aft-fbft^WT**o 

Ltit S i Ox , A 1 Ox , S i Nx , Si ON, A 1 ON, G e Ox , C e Ox , C 

i F, MgF 2 , CaF 2 , MgF 2 , NaF#&i U» B 

tB|iE# 2005-3030802 
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^-v: 16/ 



[0 0 3 9 ] 

Lv^ 0 

tu^o it^, *fci»a&ie*;£u mw&*%-tz t><Dx-$,tu£mfczti& &o 

V>itfi^-#: N f F97;vtnxf i/>-Adrt7;vtn7oii 0 i/>#f^ *°V^n 

n^j7JVtnxf *"ije-'Jf>7^t7^ sj* V x^t-JK #y#— 

K #y?V*>, *°y^5 h% ^'Jx-fH? F> * 0l J^5 F\ ^V7°nt>>f^ 

[0 0 4 0] 

^mmommE l*=p»4, as. sk, M&*fc#**£5&tt*>iRi-fc. m=F 

1 0 fx mWflEB^jSLtTV**^ 10nm-0. 2 // m©W s $ ^Clf i Lv> c 
7 5>, v^^^>^o^^«J'v#»X{47>t^$^Tiili*^-r^^\ 

#CD^*M^#J|&^^WJ^'ttMLT^ 4V^ Q ffiffi<7)nrtg^»t L"C(4, 

[*Jfcfll] 
[0 0 4 1 ] 

5£S*l& 4 Wt?t4 55:v^ 0 

flMM&t^iKWc&^T, I C P -MS#*rf4&TO 4 4«ffl*fttlTo/c 

ICP-MS»itBAgi lent 7 5 0 0 a (HWTt'Jf *^>^f A 

xttts) ^fflv^; 0 t^, i^MB»'iiiii-7^* vmms®mmw£ l-c^w ^ 

>f>^';W > ? tt» T S X - 1 01 (Hlfbfttl) <7>«SI5 * J£ v> tz o 
B r G&M) %M 

m^WmW.<Dmn<DmMM\-^ y ®iRfU&88mmol N a2C 0 3 /24mmol N a H 

COs 0. 75mUHz02 100^ 1 * A*U5mH~ * * 7 y 7* Lfco C <D^<D^rfi^fL 
©7JV*'JlKttNa 2 C03 4.4mmol/N a HC Oa 1.2mmol i&& 0 B.2O2 omtitifc, 

mSE# 2005-3030802 
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^-v: 17/ 



B r WTfrlJ U!RJRtS»-iRJR*tL3fl:V>B r 2 fc & * f«S *l* fcad TfrXV 
mxmz®.WZ1i2> H B r £«5g-*-* fc*fcfTo fc e &fcfW50iag* h fc» 0 it 

*&15fi*Mfii«rLfco H^itok 100^ 1 ?:illlSE«i0TT^ 

1 #P«# L/c (fWit«0 9 A > KttMLtz B r * UPDO 0 - «Iii:o^tlt© 
*ftK»gLfcICP-MS^ff»I-eB r*j£*Lfc«, I CP-MS**fWSl^ 

h V -7 f-^WttB*«fc::*:§ x. £<?>t?, v h 

U y ? A-?yr>y*ffvfc 0 'BM-Tfr* 7^*'JflX-li:H 2 02 fcflSin 

1-&cdi±. Br 2 SrHB r ^l7nttJRtt:^t:M?^^^*l"W^t*S 0 ttz 

B^l|X#^ S T? fcffr* L B r * @ JR L 0« <D [6]± Sr i± ^ o 0 

*fe^C*|lIJR*^90%Ja±fc*&tt*l-^iei'S?*tt7 ! - f7-n-W7>^- 
^A7'n 5 K([CH 3 (CH 2 )]4N • B r) /f;l/x>it^ftt«t*«L, M~7 
'JMHIW^t*/:^ 50mg&MSt-*U£ J: v^i bifit>froiZ 0 

B r frifth otzfiK Br»Br 2 £M7fi-T& /c*t'ffl^^H 2 0 2 <?>ft 

t> t) I 0£*$f Ttt 5%tF5 v HftJB V^/c 0 £©tK9f/Uj *3Stc L 

, T;v# y8UD^fc^T!RJD^«fc*fcfllv*>fco * £>^D#>IHJRW9 0 %JBLt 

b%Z&ft<D&mjkter- h^-n-T'W^-fAT'f*^ K([C H3 (C H 2 )]4 N 

B r <W£ITO&::50mg£Bj!&t"*U£«i:v»£ btft>fr<otz 0 

MSSSSeSWU TSX-100 (N7^^7W77lil) £J3W~ 0 if 

* A 675n« &gt^425ml fc»fl*U W^Srlmx. 500ml KLfco 
2t« : V ^ A50g fc#Me& 1JU x. 500ml fcUfflV^o 

aMRWEa>rt*Bifc : 1 MSIW 'J ^A»**fflv^ 0 
&f&W&<D9\-BiBL : 1 M5ft'@t # y * a *#m £ lv^ c 

Ufcjfe*/^ K$ A U $j7EL7Co 

[0 0 4 2 ] 

1 zttfjttfcfli 1 

&Tfc^^Jfc**-AfcT3&jfe#fl-l (JSLT, [Hostl] fc£-j£Lfco 



ttifiE# 2005-3030802 



mm 2004-057048 



i-v : 18/ 



lit 1 o ] 




[ Hostl] 



[0 0 4 3 ] 

It&m [Hostl] liJJJLTOidt'LT^Lfeo 
M^Bi^ (1) (O&fc 

3, 5 -y7*n^>X7)VfH K18. 0g(68mmol) > T -b b "7 s. J >9. 0g(75mmol) % * 
^y-;V200ml tlj»t, 1 M*H*fbf- > V * AMft 70ml(70mmol) SrfitTU i£t 

ft: (1) 20. 4g (JR2*S82X ) fcWfco 
graft: (2) Q^-J% 

'frjSt»M# (1) 10. Og (27mmol)> ^>X7 5 ^>^BftA4.4g(28mmol) ^ -JW0 

mlKMU *BMb-^ > V ^A3.3g(60mnol)*anx.7ta N 18P#raM*»L£ 0 RJ&M 

^•C^tL, ^ft»M# (2) 6.2g (W49% ) «r#fc 0 # *Lfc*&JI Ji90MHz 1 H— NMR 

( 7 ^ - ;v FtVV - a > v x X F jv) J: iJ-frjS+NHfc (2) T?* 
SiiWLfco ttiy FD-MS 0«5&e**jaTt^o 

FD-MS ; calcd for C2 2Hi4N 2 Br2=466, found, m/z=466 (M + , 100) 

PA (yxf ;i/x-f ^ : v^>^> : V^ntf^T^n-^^ 5 : 5 : 2&%kik) 

S2H4^^^^^ r -l>'fSTl«2.9e Vt*ofc D 
jb^jj [Host 11 

4" Ifflft: (2) 3.0g(6.4mmol) , * ;W^/- ;V2. 3g(14mmol) N £ 3 jkilHO. 12g(0. 6mmol) . 
V >m% U 9 A4.2g(20mmol) * 1 , 4 - v * ^21mlfcJRflJ L> f5^-l, 2-v 
^ nMt>V7 * ^0.8ml(6.4mmol) £J[Ix.> TJI/^SWHT, 18BffflM^£»fS Vtz a 

Km%WL*mu£^%iLtz^ mt^^^y, ^mkuu^, ~m^-m.Ltz^ 

&Lxm7}<MWii- Y V V^XtmLtZo «JEE«*ft, 3*3*1, 4-v^-^r^ 

>21mH-JK?SU i Mb§!l0.12g(0.6mmolK V >^7J U * ^2. 9g(14mmol) . F7>7,-1 
, 2 - '^nA^tW7 5 >0.8ml(6iBnol)*iniL, T;V^#H^n,T\ 18B^F^M^ 

ffl|E#2 005-3030802 



#M 2004-057048 



^-v: 19/ 



#^x£:|& 1 ||te90MHz *H— NMR &OTD-MS £ J: @|» [H o s t 1 ] £ t 

vtzo ttz, fd-ms ^M^f^Jam^i-o 

FD-MS ; calcd for C46H 3 oN 4 =638, found, m/z=638 (M + , 100) 

z(D5fcmm [Ho s 1 1] x^^mvtzt^^, io©wt"-^ ( 

s\uf>itm (a) ) *mMLtz 0 

£ CQTIfct/ £ t ^ 90MHz 1 H-NMR& c^FD-MS K X *) frffi L fzffi^k, ^ n f y \YM 

(A) l±Tm<7)Mi!kX-&Z> tmfe-Ziifzo 
X H-NMR (90MHz , CDCh) : 7.2-8.8 (m, 22H) 
FD-MS ; calcd for C3 4H2 2N 3 Br=551, found, m/z=551,553 
[0 0 4 4] 
lit 1 1 ] 




(A) 



[0 0 4 5] 

*:'B:S&jSHM^^;v^-iSS'eTl : S:SI^Lfeo »ifc«:*flgl0/umol/ 1 
EPA (yxf^x-f^MV^ , /^>:x^>'-/l'=5 : 5 : 2$flfifc) bVfz 0 «J 
^iW5g{±77K^T53£-fe^f > (*) H&»ftM«»3fe*KW-F-4500S:Mv>rffv^ # 

^;V^_^ T Ki2.9eV -£$>vtZo ZhK [Ho s t 1] fcov*TICP-MS£-#f *tr-=> fcft 
*«®iMSO f 3'>*®S«Ki±'en^tLjI|I^325ppm, lOppm-C^o^o - 
CO [Ho s t 1] Cov^Sii^ia^IMf^ff^^^ ^®**Kf±22ppm 

iCO*ffl® [Ho s t 1] Jj?- hi&K 340°C, 1 P aO*ft^«*t^ll 
"tS gift fcfrfcv^ «fe*-feOJ&*«r#Jto IT, £*^»§£ [Ho s t 1] b 

V^o £<7)ffS£ [Ho s t 1] lCOV>-CIC3P-IIS5*#f*^fofej|**, ^11111^3'^ 
*®*«i±^tt^ttMici7ppm , 5ppmT^o^o WiiKJfefcJ: *tt3IW3-#f 

>fc^ ^fUS [Ho s t 1] iiffl® [Ho s t 1] ^^tUttlU TIB 
fMlEL|?^2»IL, ^ffiH [Ho s t 1] fc^fc^l Qfctfc 

150 1) tU MSI [Ho s t 1] fcJBv^fcfc©**^ (»JD fc-f&o 

(JtWJl) ; IW«-NPD/*»Si[Hostl] 3tU f Ir(ppy)3/BAlq/Alq/LiF/Al 
S?^ 2 (HJfefll 1 ) ; IT0/ « -NPD/»® [Hostl] RXTLr (ppy) 3 /BAlq/Alq/LiF/Al 
[0 0 4 6] 

25mmX75mmX 0.7mm ff<7) I T OSilffif i^9X*t?J:'fV7'n if ;V T ;V a - ;l/ ^ •? 

<Dm±fcmzMmm,m*m > ) ziKLxmrnoTw^Tm*, 4' -tr* [n- a-i-y 

mtE# 2005-3030802 
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s<—-j : 20/ 



-^) -N-7^-;VT5y] tf7i-^M ( r«-NPDMJ fcllfr|B"r*o ) *J&I£L 
ito i©«-NPD||{ijE?WfcSIJifcLr«ffi1-*o Sfcfc, a -NPDm<VJ&m^mf 
TZ<D a -NP DR±JwRJ¥30nm© [Ho s t 1] LT3K3»L3&3te»*J& 
ffll Lfc„ EH#fc Ij /^S&Jfel&O I r &JR«H$ K — >ft LTTS5 h V X (2-7x^ 
try^» I r (J^T rir (ppy) 3 J fcmfrf51-&o ) £«]L7to 5&3fc»«Ffc*5tf 
£ I r (ppy) s <0«fl?tt5ft*%fcLfco -?>Mf±, MS £ Ltiif^ 0 ^OjJI 
_tfc]|!IJ?10nmtf>TSB (1, 1' -^7i-;v) -4-*9-h) tf ^ (2-^;v-8 
7;^--)A (&T\ TBA1 qJHJ tm&ffi1-£o ) tmmVfco i 
OBA 1 QKttIE?LI*»ifc LtSltSo $ 5> fc£<DR±£JRff40nm©TR8 - Kn 
^'^>";>07^5-^Aj|fl: (MT\ rA 1 qJJUJ tBfrlB-t^o ) *«KL3to :o 
Al qlfilf-aAiiLtilf^o AD^vjtTJV^'Jtlt'^SL i F £ 

0.2nm OJ¥£^^U ^V^T;V 5 — 9 A &150nm <D&2Kte%fLtz 0 uOAl/Li 

Ut 12] 




[0 0 4 7] 

tw*j-rs«p i K©aE'fb*ii3eL, h i i'm-to mmz&LtzZTK, #^750nit 

i-cjtag-tSffiit^WJtJi, StT-l :*T-2 (=7 0B#B! : 4 6 7I$W) : 7 -cafe 

•3 , ^«Jf»zft^ s 17ppm Offi $i [H o s t 1 ] «rfflv^HifeM 1 0»E Lfjt^CD^ 

i v (are- i ) . i . i5v 2 ) o , mm i <t)«e Li^©^^\ mi±±. 

HCftftJifciBiDLfc I r (ppy) s JUR, 3 ^*^ICP-MS"C\ £ fc, m 

m*mmmfem~ £ *> [ho s 1 1] tra«a^rfeT?5-*fLfefct*, iimi^^? 

tLjdlw5ppm, 5ppm, 12ppm o fco «-NPD, BAlqCOV^^f, 3 

* £ ICP-MST% $ <b £ lligfe K i V) , [Hostl] t IWJ#^^-e^*f L 

fcfci*. *iKov^Ti±, 5t**iSf±IHJ-2ppm, 3ppnre*!K 3 ^f(iov>Tli if*, 
&2ppnu ^SlKov^-Oi. 5t*ifti£ fill £3ppm, 5ppm-C*>ofc 0 

[0 0 4 8] 
**feM 2 JtOMttSEW 2 

ffiIE# 2005-3030802 
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&TlZ&ir&${.X*-Al l ZXm?fcMm2 (JJIT, [Host 2] Sr^JjfcLfco 
Mb 1 3 ] 




[Host 2 ] 



[0 0 4 9] 

it&%0 [Ho st 2] iiJJJITO X 7 KLX&f&LtZo 

£M*MV£ (3) 

1, 3, 5 - h V ^n^E^^-tr ^5.0g(16mmolK 1, 2, 3, 4 -x h 7 Kn * ;w* 
V*-;V5.3g(31mmolK ± 9 ftlHO. 3g(0. 4mmol) , 'j >flfe# U A13.8g(65amol) * 1 , 4 
- -J 50ml KMM L> 2 - i/ ? n-x^-tf- > VT 5 >1. 9ml (16mmol) 

tin*.. t;v^>^h^,t> 26h#p^m?1v£l^o tttffc*?- 

flE*«JE«*Sfc, '>'J*W9A^n7b^?7-f-?i|ftL, (3) £1. 

4g (W22% ) «rW/c 0 
iltll (4) <D&m 

3 , 5 -y7i-MV-l? >10.0g(32mmol) £ h ;V^>50mk ^-x;V50mHc: 

i#L, t;v^>#bi^t-i6 — 42°c-ey jwjvrf^'j a^^^#?&(i.6M) 2 

7ml(42mmol) fcUll*., -42°C^ «b 0 *CT? 1 B# fl«# Lfc 0 ^fc^RJS#«C«r -70°C £ T^SP 
U **Bfeb y V'/ne;V22ml(97mmol) : Sr^-'r;V25mn:#flL7^?#^^?aTL> -70 
°C -C 1 B# m ffiW L ft, gi& £ L T 6 B# KiflJ Lfco S I* £ 5 % gt&70ml 

I, y^/i^^^l&fciSfeifrU <frJjfe*W# (4) 7.0g (JR*78Jt ) *#7to 
[Ho s t 21 O^J& 

(3) 1.4g(3.5mmol) , Mtt (4) 1. 9g(7. Ommol) , rf7^^( h 'J 7 

i^W7-f >) ^9 W A0.12g(0.10mmol) £l, 2 - * Y * ->J. * >21mlC|R» 
L> HI&T b y ^ A2.2g(21mmol) 4:^tllmn=«F»Lfe»tK*inix.^ 9 BflfMitil L£ 0 

U M H H H 2.2g (JR*88« ) #^^/cfe H H H {±. 90MHz 1H-NMR, FD-MS J: 

[Host2] -CabSCfctfllfgLfeo FD-MS W«(5&Bf**£lTJw^o 

FD-MS ; calcd for C 5 4H4iN=703, found, m/z=703 (M + , 100) 

i«S [H o s t 2 ] ^IlS#^nv > 7 4 —m, NMR RTfMMfttff&K X 
*3##rU ^MtJCOMfiW^^, [Ho s t 2] oRjES^Mfr-CabaTSB^n^^t: 
% (B) 3&«5pj|Hl*i: LT^ffl^ttfco 

:o«ft^MlL, 90MHz 1 H-NMRS. OTD-MS K X «5 £-#f L/c*S*> ^^^^>jb% 

(B) ttTB®«jtT?*afcHJfe3*ifco 
^-NMR (90MHz , CDCls) 17.2-8.8 (m, 22H) 
FD-MS ; calcd for CsoH2 8NBr=553, found, m/z=553, 555 

ffifE# 2005-3030802 
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^-v: 22/ 




[0 0 5 1 ] 

£tz, mtWk [Ho s t 2] CO^T, ^It, 3 ^3it£ICP-MS-?:\ ilSf£mfiii§ 

[Ho s 1 1] tmm&-%m-?mfeLtztz?>, MAmmtzM'tiMKmp 

pm, 50ppm, 28ppm"C , ab o 7^ 0 

3fefc. £0*ff$£ [Ho s t 2] hUm 340°C, 1 P a<D&flrX~7fmm*frM 

■f&BMx^mmmzft*^, mM&onM*ntz<> mr. -ti£»si [ho s 1 2] t 

v^ 0 zomm [Ho s 1 2] ^natfr^ n v > ^7 7 ^ -ftt i L/^*> ^ 

n^yftft (B) ii^tB^tL^^o^o £<bt~, fflS [Ho s t 2] Kov>T, HH, 3 
■7*^ICP-MS^\ tfz, ^4r«*T«5fei*^J: ») [Ho s t 1] t IWltt^^feTill^ L/c 
h d ^> , tiWJH RfijftJS t± 14ppm , 3ppm, 3ppmT: %^tz 0 ttz, m ^$&Jtm 
LfcFIrpick, JUR, 3<7fS£lCP-MS-C\ tf^Sf MSt* i "5 [Ho s t 1] 

^WWIfLf;^?., ^-r*iIIt'®-ft?*Si±3ppm, 3ppm, 18ppm T** o fc Q 

#Cfc> [Ho s t 2] hffiM [Ho s t 2] ^*l«^L-CffiiL, TIB 

ii©tlELt^^2W^U *lt^ [Ho s t 2] tlV^iOSrffS (Jfctfc 
$12) t L, flfft [H o s t 2] »fctOtJtf4 (HIM2) 
3^3 (JtWJ2) ; IT0/CuPc/TPAC/**i!$£[Host2] $.<^FIrpic/Alq/LiF/Al 
(Hii2) ; ITO/CuPc/TPAC/ff [Ho s 1 2] ~Bl XfFI rp i c/A 1 q/L i F/A 1 
[0 0 5 2] 

25mm X 75mm X 0.7mm %<D I T Oa^tft# i #9 X^^£ A V :/n tf;l/T;V a - 

n^WLffifr* 5 ^*wff * o ^m. uvt y^tft^* 30^-181^4 o fco *iMioa!Bit# 
§ 55r 7 x « * ;v ^ - k mm l > * -r m wbijwjs s *lt v> * « 

PcIJ fcB&IB-rSo ) ^lL/; 0 ClOC u P cHIti, IE?Lv±Aiii LTtsti-r^>o c 
uPci©Mt:^(tt, icom±^Hff30nmc7)TfBl , 1* - kf * [4-N, N-v ( 
^7f'J;V) 7^7i-JV] v^n^^M (&T TTPACSIJ «fei-£o ) £ 
«Lf; 0 -OTP ACRtilETUIWSWfc LT««t4. 3 T P A CJR±fc»OS30 

nmO [Ho s t 2] Ltlf L3&3feJI*J&]*L;fco RI«Ft- •) ^tt© I r 

#S#t#2: LTTie I r t'X [ (4, 6-^7Wn7x-^) - tf y h - N, C 

2 '] tfay^- h (J^T r F I r p i c J tmtt%> 0 ) fc^bllLfco S^feJi + fciJttS 
FI rp i cWlSli7ff%tL^ 0 -OM«, HjfcltltSit^o iOEti:! 
ff30nmOA l ci JE £j£Jg Lfc 0 -OA l qllilTOiatilt^o 
r>ikTH'%V&Wk'T?3bZ>'L iF£0.2nm Off 3 te3KJ»L, ^"C7JV5 A &150nm 
OffSK^Lfco i©Al/LiFli|gatimo iOi^atflELf 
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Flrpic 



[ 0 0 5 3] 

#^^^3^.0*3(5^4 ^-*L^tt«I»3WJK200nittwTfeWittK«l$^ IE 

100nit*^»«ffi**f$IBI)fctt. «^-3 :«^-4 (=0. 7I$W: 7 1 B#F^) till 
0 0T?*»K **®»?^^14ppm <7?*f§£ [Ho s t 2] tffiV»fc**fl2©^«ELJI 
i^O^^ ^(BfcSNN^K^oifco Sfcfc. TPAC, FI rp i ci:ov>t^|, 3 
?3fc*ICP-MSTN Sfcldfi* *3 > [Hostl] iW&^ftT'^-tr L 

Jfefgico^rtiif*)^ ^5ES«ffiti3ppm-C*D. a^Kov^TttfltiifcKJi 
&2ppnu ^5RHov^T{±SS*St±IR^3ppm,12ppm-eab-3^:o 
[0 0 5 4 ] 
HJfeflfl 3 ~ 5 XtfJfctfefll 3 
aTK^t^^^r - A t TlDfctll- 3 (mT, [Ho st 3] fc-fS) Sr-frdSLfeo 
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[fbi6] 




[Host 3 ] 



[0 0 5 5] 

tt&m [Ho s t 3] ttJ^TOi^at^L/Co 

&m$Mfa (5) q^tM 

3, 5 -yyn-^7^-;V5i?n>g|3.0g(llmmolK 3- K^>^ >2. 2g(llmmolK 

(>'J7x-;V^^7^>) /^y^ A0.25g(0.21mmol) & 1 , 2-v^h^rv^ 
* ^32ml fcjgiiSi Ln R^^- h V >7^3.4g(32mmol) ^7jcl6mH'v#»L^V#^*inx, Tfr* 

7A, 5%ti> 7k. lfefnAil7X^JllI^#L, ^7jc^m-7" h V * A«L/: 0 
i^E§*t, ->U jjfJUiJ v h ^57 - (^^r^>co^) -CftMU 3, 

5-y7n^E^7x-)V (5) 2.5g (JR^75% ) £#7^o 

[Ho s t 31 <?)-a-j% 

*Fb1# (5) 20g(64mmol) , -tifi^n >m37g(130mmol) . r^7^ (HJ7x^;v* 
7,7jy) Vf7 A2.2g(1.9mmol) * 1 , 2 - vM h ^ ~>^* >400ml Cl'SL, RBI 
7~ b U ^A41g(380mmol)^7jc200ml L^v#«iJPx. 7 ;V 3*>#H^T\ 188$ Kin 

itIL/: 0 K]&mWL*MU.£-cnr£m, ftULf:fi B B H *IIL> 7jc^" 2 EL 
-C2Hk »^^2 llJiR-^fcP-U ffi|£ H B H £#^o #^tL^*£ H H H £ii^^ W^IOOO 

ElIL/co »^f-^350ml *Jn£, #f tti Lfc*§H*i*$B U 

g^m-^f-^200ml T"2 EI^U fe H B H 44g (H]W92% ) 4r#fc 0 «ET#f»fitt, 
fit ISMS S34g (H1TO77% ) £t#7Co Wfcfrfc&Hli, 90MHz 1H-NMEL FD-MS_ K X <9 B m 
m [Ho s t 3] X*$>Z>Z tZmUVtZo tfz, FD-MS <DmfcffiW:*&TK7j<1ro 
FD-MS ; calcd for C 4 8H3 2N2=636, found, m/z=636 

^.(D^mM [H o s t 3 ] %m&WLi*? n v f- ;jr? 7 -f -ffi, NMR S^'IlMftC «t 
«5#-#fU 5p#ft*Ofl|ji#*fOi|§*, [Ho s t 3] ©jaS^Wtt-Cfc&TIB^n^Wb 
% ( C ) ^MtJ fc L Tf&tB $ tLfc o 

£0^3fc^£^lfcf&$4U 90MHz 1 H-NMR3&. OTD-MS fc: J: »?4MJf Lfcife*, WfvftM 
(C) t±TIBOfl|jS-C*a fcrajg^^fco 
X H-NMR (90MHz , CDCh) : 7.2-8.8 (m, 20H) 
FD-MS ; calcd for C 3 oH 2 oNBr=473, found, m/z=473,475 
[0 0 5 6] 
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(C) 



[0 0 5 7] 

Sfc, jfcffiSl [Ho s t 3] i:ov^M, 3 * 3£ * ICP-MST\ * tz, 
&^«£!9 [Hos t 1] t IW£#?£-CM5eL£i: ^tL^tUSKRfiMte390ppm 
, lOppm , lOppm t^oito 

^ttc, #S,*Lfc5fe«!iR [Ho s t 3] ^:»34g Cov^T, Sffi^^fUfP Lfci*JE#fF 

ii^iil.lxiO" 3 P a-e^o^o #*ffi££ti/c [Ho s t 3] ttaMiLfe»9fJ- J: •? > 
3 o£D-9-^-7 0 ;W~^#JLfCo im*$BKj5:W5 ? 3&»£>SU S2, S3fc9^;v£U Sl^^JPJC 
8.8g, 17. 4g , 4.8g%mULfz (0iR$91%) 0 ^(:#f>7>i:ov^^i, 3?fS£ 

icp-Mst\ tfz, -m.f&*m*ffifemz£i)mm [h 0 s 1 1] tmm^^xmmvtzt 

£ ^*Ki?*^tiSl, S2, S3«Ojl|I^24ppm , 16ppm , 13ppm -C&ofco * fc. 3^* 
StSiftJKliSl, S2, S30JHI^5ppm , 4ppm , 4ppm X$> *9 , il^K*?*^i±Sl, S2, S30 
II&~4ppm , 5ppm , 3ppm T:-<b-o?z 0 
[0 0 5 8] 

#tK, j^ffiS [Ho s t 3] tmm [Ho s t 3] (SI, S2, S3) *§&%M<DWfttL 

tftiL, Tmmi&^mELm?* 4mmi / fML, [h 0 s 1 3] *m^tz%<n 

^*^8 (it»j3) fcU l»M [Ho s t 3] (SI, S2, S3) £fflv>/i & O^tL-e^L 
(»I3) , (WJ4) , Sf^-7 (H3SM5) fct^= fffiELlfli 

, 1 XtfihtStfll 1 K*5V>T. [H o s t 1 ] <D\Xt> «3 fc, ±|2*|fM [H o s t 3 

] [Hos t 3] (SI. S2, S3) Z^rtl^tim^tz EkftiimtikK LXftWkLtz 0 

5 (*Mf!l 3 ) ; IT0/ « -NPD/3RIS4 [Host3] (SI) ^Mppyh/BAlq/Alq/LiF/Al 
m=P 6 (HM$I 4 ) ; IT0/ « -NPD/ffi $£[Host3] (S2) RZ/Ir (ppy) 3 /BAlq/Alq/LiF/Al 

7 5 ) ; IW a -WWmm [Host3] (S3) Slflr (ppy ) 3 /BA 1 q/A 1 q/L i F/A 1 

*^8 (JfciSe$]3) ; IT0/«-NPD/*«$£[Host3] ^Ir (ppy) 3 /BAlq/Alq/LiF/Al 

mKtt-f&mmomtzwifeL, ^<D%£Wz*m4 ktf1t 0 mmK^vtzx *> *pjK750n 

ittx^-mir&tmvfrMlkte, *hF-5 : : : »^8 (= 1 0 8 3B|F|: 3 9 
8 8 mm :4 6 2 3 mm : 5 7 B#IBI) fc^J 1 : 4 : 4 : 0 . 1 X%> t) , [H o s t 3 
] (SI, S2, S3) ^V^;iIM3-5 0tlEL|^M [Ho s t 3] £ 

ttz, m?5~8tz^x 4 ommmm&<Dmi±±&*mfeLtzt£?>^ o. 45V ( 
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5 ) , 0 . 2 1V 6 ) . 0 . 2 4V (3H=- 7 ) , 0 . 92 8 ) t?*> !K 

-e^^^ia 5 KTfr'to 

[0 0 5 9] 

6 Xtftttfcfll 4 

^LfcTIBfb^ [CBP] co£fi6.0gfcov>T, aL*f£3£S:1W« Lfc«flE#**»» 

lil.lxiO" 3 P a-C*ofc 0 ft*IHISftfc [CBP] ttSH&LfcWBffc: J: fj , 3oot 
>-/;WC##JL*:o #nf»Ki£WS^ibS4> S5, S6i:9^;v£U S4*» <b MKO. 9g, 3. 
6g, O.5g£0JRL*: (EJRJ$S83%) 0 ^t>^H:ov>t*f , 3 ^3it£lCP-MST% 

ffiS^CBP , S4, S5, S6OMtw60ppm , 25ppm, 22ppm, 12ppmT?*o fco a^fli 
lii:ov>tl±, *lf^CBP , S4, S5, S60ll^28ppm, 8ppm , 5ppm , 5ppmT?&ofc 0 
l&mnmjkm±, **t^CBP , S4, S5, S6<7)JHIK:i6ppm , 4ppm , 5ppm , 5ppnfC*ojfc 0 

[ft 1 8 ] 




CBP 



[0 0 6 0] 

[CBP] 2:«|fK [CBP](S5) TIBM 
©fiELif^2ti^HL, *il [CBP] £Jlv^£o£ft^-9 (Jfc«0U) t 

u «m [cbp](S5) *m^tzi><D*^ixrtim = ?-i o (*i«6) tiEL 

Hifefll 1 RtfJttfcel 1 K$3V*T, [Ho s t 1] Oftt>«9tC -Li5**f$i [CB 

p] tisisi [cb p](S5) sr-etL-rjLfflv^jei^iiraflitL-cftjttLfeo 

9 (JtKM 4 ) ; IT0/ a -NPD/*lt^[CBP]SO f Ir(ppy)3/BAlq/Alq/LiF/Al 

1 0 (&fifetf 6 ) ; IT0/ a -NPD/3fim [CBP] (S5) 2StOTr (ppy) 3 /BAlq/Alq/LiF/Al 

tfz, nhfitzm^-9RXfmi L l ^tLW&Jj$«1500nit £T5£miMM&3-tf 

ttJE750nitS -C^«-f -5ffiW«FlWJfc»±, *^9 I If ^ 1 0 (= 4 7 5 E« I 2 4 6 9WM 
) fcjfel I 5"C**K %tM [CBP](S5) ^fflV^c^lWI 6 ©«E Lfi 1 ©^ 
S [CBP] fcJB^fcJfctfcm^tfcELaHF-J: 0 ^ttfcfW^ftjfrofco 

ttz, m?-9RV?m^-l 0 ilov^9 2l$|IMg«r&0*JEEJt#«:W5gL;fcfc 0. 
74 V (*T"9) , 0. 6 5V (t?10) "C* »9 ^ »6<DtiELfM^ « 
J±_t#^{g;^o7to Sfc, -5- EI 7 t^-to 

[0 0 6 1 ] 

kx^is****** < ^ < % i m<n^vr>7ummm% 2 0 
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[ 0 0 6 2 ] 

[0 2 1 i x^jfc^CT i (o^m.^ i^^Fn^u?* y^m^mm t & 

[0 3] ggjfltfft 2 WJfc$e$) 2 (7)^11^ WFo^Uyt^ 4ri&mJ±IEt!) L 
[H 4 ] £ffii01 3-5 XWfclfcfll 3 ©fix l/irhnA'U? ^v^^^filffil 

[m 5 ] njfcfli 3 ~ 5 s. xf&wm 3 i/^hn^u^^ * mm l 
ti©, Ki6i^Bit*ti-**so3SE'fb*^"ria-e**o 

im 7 ] mm 6 wit^ 4 i-D^uy * l£ t § 
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